The calculation of the radius of the transition state in the alkaline decarboxylation of trichloroacetate ion in water-ethanol solutions has been discussed. In applying a simple electrostatic theory to solvent mixtures with water mole fractions less than about 0.7, it is shown that the radius of the transition state complex is about 5.5 A and that the volume of the activated molecule is about four times that of the reactant ion. This result is in agreement with the postulated reaction mechanism and the experimentally calculated activation parameters. In the water rich solutions, the simple electrostatic theory is not applicable.
In reference to a paper [1] which appeared recently in this journal, it is appropriate to make some comments especially on the calculations of the radius of the activated complex and the discussion herewith. Although my name has been included as a coauthor of this paper, it has been written and sent to press without my seeing it. However, the experimental data in this paper are a part of a series of papers [2] [3] [4] [5] [6] [7] which I am sponsoring their publication on the subject.
In that paper (ref. [1] ), the following equation has been used to calculate the radius of the activated complex,
This equation is derived and is generally applied for the situation in which the rate of formation of the activated complex is due to the reaction of an ion with charge Ze and a dipole molecule of moment /a [8] [9] [10] , However, it is not understood why the dipole [1] for the radius of the activated complex (r*) lie within the range 2.67 to 3.1 Ä, and these are below the radius of the reactant ion which is about 3.4 Ä [6] . This result is not in concordance with the postulated reaction mechanism, according to which we expect that the volume of the transition state to be greater than the reactant state, the volume of activation to be positive, and the internal pressure of the reactant ion to be higher than that of the activated complex [5, 6] .
In applying the simple electrostatic theory of medium effects to the postulated reaction mechanism, it would be convenient to attribute the effect of the solvent-solute interaction to the change in free energy caused by the fact that the reactant ion and the transition state complex have different radii, and thus neglecting the effect of the dipoles [11, 12] . The calculation of the non-ideal free energy A G M , gives:
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For the reaction under consideration, r* is greater than r and the rate should be greater in a medium of lower dielectric constant [13] . Experimentelly, it is found that the rate of reaction decreases with increasing the dielectric constant of the medium; however, the plot of log k versus D _1 does not give rise to a straight line over the whole range of solvent composition [6] . The results may be approximated to the straight line relationship for solvent mixtures with less than about 0.7 water mole fraction, and over this linear portion of the curve it may be assumed that the reaction occurs in a structureless medium and that the simple electrostatic theory may be holding. Equation (3) can be rewritten as:
We can substitute into the above equation to calculate the radius of the activated complex relative to that of the reactant ion. If we use data obtained at 50.0 °C to calculate representative values, then, for media with water mole fraction less than about 0.7, we find (1/r-1/r*) = 0.113 A" 1 . Assuming that the trichloroacetate ion has a radius of 3.4 Ä (this is about the same value calculated from the average volume occupied per molecule of trichloroacetic acid in the liquid state), then this gives for the radius of the transition state complex a value of 5.5 Ä, i.e., the volume of the activated molecule is about four times that of the reactant ion. This result is in agreement with the postulated reaction mechanism and the calculated activation parameters. In the water rich solutions, a similar calculation shows that the simple electrostatic theory is not applicable [6] . The main reason for this are that the simple electrostatic theory is limited due to its neglect of solvent structural effects, and that the macroscopic dielectric constant is not a wholly adequate parameter for describing the molecular interactions. One must conclude that the electrostatic theory of medium effects does not apply in water-rich solutions where solvent structure because of hydrogen bonding plays an important role in determination of solvent behaviour.
